Background: Inappropriately ovarian cancer cannot be detected until an advanced stage. Radical debulking surgery is considered the cornerstone in the management of advanced ovarian cancer pointing to complete tumor resolution. Unless optimal debulking cannot be achieved, these patients gain little benefit from surgery. Neoadjuvant chemotherapy (NACT) has been recommended as a novel therapeutic modality to a diversity of malignant tumors when the disease is not willing to optimal surgical resection at the time of diagnosis or the patient who unfit for aggressive debulking surgery. The purpose of this study is to compare survival in the patient with advanced ovarian cancer (stage III/IV) underwent primary debulking surgery followed by adjuvant chemotherapy (PDS-ACTR) to those who received neoadjuvant chemotherapy followed by interval debulking surgery (NACT-IDS). Results: Neoadjuvant chemotherapy (NACT-IDS) showed significant complete cytoreduction and decreased in surgical morbidity in comparison to primary debulking surgery (PDS-ACTR). NACT-IDS showed significant improvement in progression-free survival (P-value 0.002) and overall survival (P-value 0.03) in comparison to PDS-ACTR. Response to NACT and residual volume were the two independent prognostic factors for overall survival. Conclusion: NACT-IDS for advanced ovarian cancer (III/IV) resulted in higher frequency of complete resection with no residual tumor, less post-operative surgical morbidity and 146 Journal of Cancer Therapy significant increase progression-free survival and overall survival. Both responses to NACT and residual tumor volume were the two independent prognostic factors for survival in ovarian cancer.
Introduction
The fifth most common cancer among women is ovarian cancer, and approximately, half of the ovarian cancer patients die from the disease instituting it as the fourth most common cause of gynecologic cancer-related death in most industrialized countries [1] [2] . Early staging ovarian cancer confined to the ovary may have few or no symptoms, making its clinical diagnosis and management more difficult and symptoms were most commonly seen with the advanced disease. ≤30% of the patients with apparently early epithelial ovarian cancer might be upstaged after comprehensive surgical staging [3] [4] . Previous reports by Cass et al. and Maggioni et al. showed that patients with even early ovarian tumor confined to ovary might have pelvic or even Para aortic lymph nodes metastases which making systemic lymphadenectomy improving progression-free survival and disease-free survival [5] [6] . Although advances in diagnosis and management of epithelial ovarian cancer have changed in the last 25 years, the overall survival has not been improved as approximately 65% to 70% of all ovarian cancer continues to be diagnosed with advanced stage (III or IV). Primary optimal debulking surgery has become the standard step in the management of advanced epithelial ovarian cancer [7] . When optimal debulking cannot be achieved, little benefit from debulking surgery will be gained [8] . Neoadjuvant chemotherapy (NACT) has been anticipated as a novel therapeutic modality to a diversity of solid tumors when the disease is not amenable to radical surgical resection at the time of diagnosis or those who are unhealthy for aggressive debulking surgery [9] . NACT has been accepted as a useful approach for the treatment of various advanced cancers [10] [11] . In cases with advanced ovarian cancer, platinum-based chemotherapy regimens have been established to produce highest response rates and a statistically significant survival advantages compared with drug regimens without platinum [12] [13] . Recently, the results of a large phase III trial reported that women with stages IIIC and IV EOC randomized to NACT followed by debulking surgery (NACT-IDS) had the same survival as women undergoing PDS followed by chemotherapy (PDS-CTR) [14] .
The purpose is to compare survival in the patient with advanced ovarian cancer (III/IV) underwent primary debulking surgery (PDS-CTR) followed by chemotherapy to those who received neoadjuvant chemotherapy followed by interval debulking surgery (NACT-IDS).
Patients and Method
A noncontrolled interventional randomized prospective study, including pa- •Statistical Analysis Progression-free survival is defined as the interval from enrollment of patients, to the time of disease relapse or progression.
Result

•Patients characteristics
Among 130 patients of advanced ovarian carcinoma (III/IV), 66 patients received neoadjuvant chemotherapy (TC) followed by interval debulking surgery (NACT-IDS, the group I)and 64 patients underwent primary debulking surgery followed by postoperative chemotherapy(PDS-ACTR, the group II). No statistical significant difference between the two groups as regard patient's characteristic criteria including age, PS, histopathology, and serum level of CA125 (Table   1 ).
•The result of surgery in both groups
The rate of complete resection with no residual disease was significantly higher in patients with NACT-IDS group versus PDS-ACTR group (76.9% vs 54%, P = 0.03) ( Table 2) . Also, the following post-operative morbidity such as; (Table 3 ).
• There is significant difference in Overall survival between NACT-IDS group and PDS-ACTR group (mOS, 27 months vs. 18 months respectively, P value = 0.04 [log rank test], HR: 2.661, 95% CI 1.269 -5.582) (Figure 6 ). Cox regression analysis showed significant factors predicted survival is residual tumor volume in both groups, Cox proportional hazard models demonstrated both macroscopic residuals (>2 cm, P = 0.002) (odds ratio, 1.47; 95% confidence interval (95% CI), (1.23 -1.77; P = 0.002) and response to neoadjuvant chemotherapy (P = 0.03) (odds ratio, 1.67; 95% confidence interval (95% CI), (1.34 -2.07; P = 0.03) to be the most statistically significant predictive survival variables (Table 4 ). 
Discussion
Management of ovarian cancer is one of highest confrontation in oncology, but unfortunately 70% of patients presented in advanced stage (III, IV) and approximately half of them die from cancer, making it one of the leading cause of
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gynecologic-cancer related death [15] . Primary debulking surgery has become the favored first step in the management of advanced ovarian cancer [7] . Our purpose aims to evaluate the upfront role of neoadjuvant chemotherapy followed by interval debulking surgery (NACT-IDS) in advanced ovarian cancer (III/IV) versus primary debulking surgery followed by chemotherapy (PDS-ACTR).
Our results showed that the rate of attaining complete resection with no residual disease was significantly higher in patients with NACT-IDS versus PDS-ACTR (P = 0.03). The patient underwent NACT-IDS show less surgical invasiveness and less postoperative morbidity such as; bowel resection, urinary bladder injury, blood loss, deep venous thrombosis (DVT), hospitalization and ICU admission. The previous reports exposed complete resection in NACT-IDS after neoadjuvant chemotherapy ranging from 75% to 90%. Neoadjuvant chemotherapy decreases tumor volume and facilitates surgical procedures especially chemosensitive tumor which had completed or partial clinical response achievement in 76% of patients with less residual volume which had an impact of decrease morbidity and mortality and improving clinical outcome [16] - [23] . Analysis of our data showed significant improvement in both progression-free survival and overall survival in those underwent NACT-IDS compared to PDS-ACTR these results comparable to those published by Kuhn et al. [24] [25], Rose et al., and Muggia et al. [6] [24] [25] [26], they showed prolonged survival times and significantly better median survival in NACT group than the conventional PDS-ACTR. According to data published by Onnis et al. [18] and Surwit et al.
[24], they described patients treated with NACT-IDS compared with those underwent conventional PDS followed by chemotherapy; They found that overall survival was not upgraded. Analysis of data reported by Schwartz et al. [16] and Vergote et al. [22] patients treated with NACT followed by PDS still obtained similar survival compared to those undergoing conventional primary surgery. This disagreement might be due to different patient characteristics and dissimilar treatment regimens. Multivariate analysis of previous data suggests the primary goal for best management and excellent outcome of these patients to reach to no residual tumor volume which can achieve by NACT-IDS with less surgical morbidity and better survival (19.20 -31.32 ). In our data, show a residual tumor, response to chemotherapy and staging (III) are the most statistically significant predictive variables adversely affecting survival.
Conclusion
NACT-IDS for advanced ovarian cancer (III/IV) resulted in higher frequency of complete resection with no residual tumor, less post-operative surgical morbidity and a significant increase in both progression-free and overall survival. Further prospective study with more number of patients is highly recommended.
